Effects of the lipophilic biscation, bis-pyridinium oxime BP12, on bioenergetics and induction of permeability transition in isolated mitochondria.
In order to further investigate the mechanism of action of bridged lipophilic bis-pyridinium oximes previously observed to interfere with mitochondrial metabolism and to induce growth arrest and apoptosis in HeLa cells (Nocentini et al., Biochem Pharmacol 53: 1543-1552, 1997), we studied the effects of a bis-pyridinium oxime with a polymethylene chain N = 12 (BP12) on isolated rat liver mitochondria. Respiration in the absence of ADP with succinate plus rotenone as substrate was not affected after treatment with various concentrations of BP12 up to 10 microM, while the ADP-stimulated respiration was slowed down, with a parallel decrease in ATP synthesis. No effects of BP12 were detected on membrane potential, ATPase activity, and inorganic phosphate transport, but the adenine nucleotide translocase was inactivated and a permeability transition of the inner membrane was induced in the presence of calcium. These data suggest that mitochondrial impairment of ATP synthesis and the formation of the permeability transition pore may be responsible for apoptotic cell death already observed in cells treated with BP12.